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Summary
Objectives: To determine important health-related quality of life (HRQoL) domains and items within each domain affected by knee osteoar-
thritis (OA), identify ethnic variations in the importance of these domains and items among three ethnic groups, and determine how identiﬁed
domains and items mapped onto selected OA-speciﬁc HRQoL instruments.
Methods: Focus groups were conducted among subjects with knee OA stratiﬁed by gender, ethnicity, and language spoken. All focus groups
were audio-taped and transcribed verbatim, with subsequent translation into English for groups conducted in other languages. Data analysis
was performed by combining the key elements of grounded theory and content analysis with the assistance of the qualitative software ATLAS/
ti 5.0.
Results: Five domains (pain, physical disability, other symptoms of OA, mental health, and social health) were identiﬁed from the 74 items
reported as important by at least one subject. These domains were important for subjects from all ethnic groups with the exception of social
health, which was more often important for Malay subjects. Items more commonly reported as important in the pain, physical disability, and
other symptoms of OA domains were generally similar across ethnic groups. In contrast, important items in the mental and social health do-
mains differed among ethnic groups.
Conclusions: The impact of knee OA on HRQoL is broadly similar in both Asian and Western socio-cultural contexts. Both similarities and
differences in important domains and items were identiﬁed among subjects with knee OA from three major Asian ethnic groups.
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Kneeosteoarthritis (OA) is oneof the commonest formsofOA
in the world. Pain and physical disability, the two main symp-
toms of knee OA, have a signiﬁcant impact on health-related
quality of life (HRQoL) of patients1. Therefore, HRQoL has
been widely accepted as one of the key outcome measures
in knee OA, and several instruments (e.g., the Western On-
tario and McMaster Universities Osteoarthritis Index, WO-
MAC) have been speciﬁcally developed to measure the
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Received 23 May 2005; revision accepted 21 September 2005.22HRQoL of patients with knee or hip OA and have beenwidely
used in clinical trials and cohort studies of patients with
OA2e4. These instruments were developed in one socio-cul-
tural context and have been extensively applied in other so-
cio-cultural contexts with the assumption that important
domains of health (e.g., pain) and items within each domain
(e.g., pain when walking) are of similar importance across
these different contexts. However, this assumption needs
to be empirically tested and proven, as it does not always
hold true. For example, studies have shown that different eth-
nic groupsvary in their perceptionof joint pain, possibly due to
differing pain coping strategies and control beliefs5e7. Simi-
larly, physical disability of OA patients has been shown to
vary among ethnic groups because factors associated with
physical disability also vary by ethnic group8. Psychological
wellbeing can also be affected in patients with knee OA be-
cause this condition affects the ability to perform social roles.
The degree of impact on psychological wellbeing depends on
the importance of these social roles, which have been valued
differently by different ethnic groups9. These observations
highlight the need to take into account the impact of varying4
225Osteoarthritis and Cartilage Vol. 14, No. 3socio-cultural contexts in determining which domains and
items of HRQoL are important for knee OA patients. The
need for this has been further highlighted by a recent system-
atic literature review which showed that though domains of
HRQoL of importance in patients with knee or hip OA were
similar in Western socio-cultural contexts, the items within
each domain varied among these socio-cultural contexts10.
Importantly, only 15 studies assessing important domains
and items from a patient’s perspective were identiﬁed, all of
which were performed in Western socio-cultural contexts10.
This underscores the need for such research in awide variety
of socio-cultural contexts to determine if existing HRQoL in-
struments adequately measure domains and items of impor-
tance for patients with OA in these contexts.
In the cross-cultural validation of HRQoL instruments for
knee OA, quantitative methods have been widely applied
by testing the performance of these instruments in terms
of psychometric properties such as reliability and validity.
These methods are necessary but by themselves insufﬁ-
cient because they do not determine how important and
relevant the content of a given instrument is in a target so-
cio-cultural context. Qualitative methods (such as asking,
observing, and interpreting) address these issues by cap-
turing the perspective of individuals regarding the impact
of chronic diseases, which may not be adequately as-
sessed using quantitative techniques11,12. Such methods
are also useful in understanding the impact of socio-cultural
factors on health issues13 and thus interpreting the varia-
tions in performance of different instruments or the same
instrument in different socio-cultural contexts.
Singapore is an ideal setting to conduct such a qualitative
study because of its multiethnic Chinese, Malay, and Indian
populations, representing three major ethnic groups world-
wide. This would allow identiﬁcation of domains and items of
common importance across three ethnic groups as well as
those which differ in importance among these ethnic groups.
We therefore conducted a focus group study among Chi-
nese, Malay and Indian subjects with knee OA in Singapore
to determine the following: (1) the important HRQoL domains
and items within each domain affected by knee OA among
three ethnic groups, (2) ethnic variations in the importance
of these domains and items, and (3) how identiﬁed domains
and items mapped onto selected OA-speciﬁc HRQoL instru-
ments. We elected to use focus group methodology as this
incorporates elements of participant observation and individ-
ual interviews (two well-known approaches to collect qualita-
tive data) while maintaining its own uniqueness as
a distinctive research method14. A focus group is a carefully
planned discussion among selected individuals on speciﬁc
topics in a permissive and comfortable environment15,16. It
encourages participation by all participants through dynamic
group interaction17,18, facilitates in-depth discussions, pro-
vides rich and detailed data about perceptions, feelings,
and thoughts of participants in their own words19 and is
more sensitive to socialecultural variables because of ﬂexi-
bility in the forms of communication17. Although focus groups
have been applied in studying HRQoL in a variety of condi-
tions including chronic pain20 and asthma21, few such stud-
ies have been performed in knee OA22,23.
Methods
RECRUITMENT OF SUBJECTS
Subjects were recruited from databases maintained by
the Departments of Rheumatology & Immunology andOrthopaedic Surgery in the Singapore General Hospital,
a tertiary referral hospital in Singapore. All subjects were di-
agnosed with knee OA by their attending rheumatologist or
orthopaedic surgeon, based on clinical and radiographic
features, and had not undergone knee surgery at the time
of focus group attendance. Written informed consent was
obtained from participating subjects for this Institutional Re-
view Board approved study.
FORMAT OF FOCUS GROUPS
We planned the number and composition of focus groups
in this study based on several considerations. First, males
and females may interact differently in mixed-gender as op-
posed to same-gender groups24e26. Second, subjects from
different ethnic groups might have different preferences for
important HRQoL domains and items, even if they share
similar socio-cultural backgrounds. Third, subjects in a given
ethnic group might speak their mother tongue and/or En-
glish. These considerations led us to place subjects of sim-
ilar gender, ethnicity, and language spoken in a given focus
group to facilitate interaction. Ideally, there would, thus, be
four focus groups for each ethnic group (English-speaking
males and females, and native language-speaking males
and females, respectively). We were able to conduct these
planned focus groups with the exception of those for Malay
and Indian males because there were few Malay and Indian
males with knee OA identiﬁed despite extensive efforts. We
also limited the group size to between three and six sub-
jects in order to allow each subject ample opportunities to
share their ideas while allowing a diversity of opinions16.
We followed the focus group procedure recommended by
Krueger16. One experienced moderator who was ﬂuent in
the language in which the focus group was conducted led
each focus group with the assistance of two note-takers.
An open-ended question was asked ‘what are the most im-
portant ways OA has impacted on your life in your own ex-
perience?’ To avoid imposing their own opinions on the
subjects’ answers, moderators stimulated discussions
among the subjects using questions based only on what
the subjects had said. These questions consisted mostly
of clariﬁcations and probing for details26. In each focus
group, the moderator repeatedly emphasized that the topic
of the discussion was the impact of OA per se. Towards the
end of each focus group, subjects were asked to answer
some structured open and close-ended questions. Each fo-
cus group lasted approximately 2 h. All focus groups were
audio-taped and transcribed verbatim, with subsequent
translation into English for groups conducted in Chinese,
Malay, or Tamil. In analyzing the data, we repeatedly and
iteratively checked with the translators to ensure the accu-
racy of key concepts so that these were accurately con-
veyed in the English translations.
DATA ANALYSIS
Data analysis was performed by combining the key ele-
ments of grounded theory and content analysis14,19,27. First,
as the main areas of impact of OA such as pain and phys-
ical disability have been well recognized and thus prede-
ﬁned in this study, open and sentence-by-sentence rather
than line-by-line coding27 was performed by naming or de-
ﬁning concepts through close examination of the data. Pro-
visional subcategories (i.e., items) and categories (i.e.,
domains) emerged either simultaneously or after re-reading
the transcripts, around which similar events or incidences
were grouped. These subcategories and categories were
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ture on knee OA10. Second, axial coding was employed
with the aim of connecting subcategories and categories.
During this process, existing and newly emerging subcate-
gories and categories were veriﬁed and/or modiﬁed by re-
reading the transcripts. Selective coding, a more abstract
level of data analysis which aims to cover most data, was
not performed as the highest level concept (i.e., HRQoL)
in this study had already been predeﬁned based on the
study objectives. As recommended by Strauss and Cor-
bin27, coding procedures were performed in sequence im-
mediately after each focus group was conducted, which
further directed and reﬁned the conduct of subsequent fo-
cus groups. After completing all focus groups, theoretical
sampling technique was conducted by comparing codes,
subcategories (i.e., items), and categories (i.e., domains),
identifying the gaps among them, and purposively collecting
the data from the transcripts to ﬁll in these gaps. This pro-
cess of data analysis ended when no new data emerged
which ﬁt into the already identiﬁed subcategories and cate-
gories after serial review of the transcripts (i.e., ‘‘saturation’’).
Finally, based on the content analysis, we calculated the
percentage (with the 95% conﬁdence interval, 95% CI) of
subjects within each ethnic group who indicated a given
subcategory (i.e., item) or category (i.e., domain) was im-
portant. We empirically deﬁned a 30% difference among
ethnic groups as being clinically important so as to reduce
overlapping between these 95% CIs while recognizing the
constraints imposed by the relatively small number of sub-
jects studied in qualitative research. The data were ana-
lyzed with the assistance of the qualitative software
Table I
Characteristics of subjects (nZ 41)
n (%)
Chinese
(nZ 20)
Malay
(nZ 10)
Indian
(nZ 11)
Total
(nZ 41)
Median age
(range), years
65(55e82)55(43e75)64(41e84)64(41e84)
Female 11(55) 8(80)* 8(73)* 27(66)
Years of education
No formal education 4(20) 1(10) 1(9) 6(15)
1e6 5(25) 3(30) 1(9) 9(22)
7e10 10(50) 6(60) 6(55) 21(53)
O10 1(5) 0(0) 3(27) 4(10)
Marital status
Single 5(25) 0(0) 1(9) 6(14)
Married 11(55) 6(60) 7(64) 24(59)
Divorced 1(5) 1(10) 0(0) 2(5)
Widowed 3(15) 3(30) 3(27) 9(22)
Retired/homemaker 15(75) 6(60) 10(91) 31(76)
Presence of comorbid
medical conditionsy
13(65) 7(70) 10(91) 30(73)
Years since diagnosed with OA
%1 2(10) 2(20) 2(18) 6(15)
2e3 5(25) 2(20) 3(27) 10(24)
4e5 5(25) 2(20) 2(18) 9(22)
O5 8(40) 4(40) 4(37) 16(39)
*Females were over represented because fewer Malay and Indian
males were recruited despite extensive efforts.
yComorbid medical conditions included hypertension (nZ 18),
diabetes (nZ 13), cardiovascular diseases (nZ 7), high cholesterol
(nZ 6), cancer (nZ 3), gastric ulcer (nZ 1), ocular disease (nZ 1),
thyroid nodules (nZ 1), cataract (nZ 1), and asthma (nZ 1).ATLAS/ti 5.0 (Scientiﬁc Software Development, Berlin,
Germany), which utilizes a conceptual framework building
on grounded theory. Additionally, we determined how iden-
tiﬁed domains and items mapped onto the WOMAC, Knee
injury and Osteoarthritis Outcome Score (KOOS)28 and
Lequesne Algofunctional Knee Index (LAI)29 by tabulating
items identiﬁed in this study against those included in
each instrument.
Results
CHARACTERISTICS OF SUBJECTS
Of the 75 subjects identiﬁed from databases of patients
with OA at the Singapore General Hospital, 25 declined to
participate for unstated personal reasons, one had passed
away, and eight with hand or shoulder OA were excluded.
The remaining 41 subjects participated in one of nine focus
groups conducted from August to November 2004. Four
groups were conducted in ethnic Chinese (separate groups
for English and Chinese-speaking males and females), two
in ethnic Malay females (separate groups for English and
Malay speakers), two in ethnic Indian females (separate
groups for English and Tamil speakers), and one in Malay
and Indian males (conducted in English). The median num-
ber of subjects was four persons per group (range, 3e6 per-
sons). As shown in Table I, most subjects in all three ethnic
groups were married, had received between 7 and 10 years
of education, were retired or homemakers, and had been di-
agnosed with knee OA for more than 5 years. Almost all In-
dian subjects (91%) were diagnosed with comorbid medical
conditions, compared with 65% Chinese and 70% Malay
subjects.
DOMAINS OF IMPORTANCE
Five domains, namely, pain (nZ 21), physical disability
(nZ 26), other symptoms of OA (nZ 8), mental health
(nZ 14), and social health (nZ 5), were identiﬁed from
the 74 items reported as important by at least one subject.
All domains with the exception of social health were impor-
tant for almost all subjects in the focus groups. More Malay
than Chinese or Indian subjects indicated that the social
health domain was important to them (Table II).
ITEMS OF IMPORTANCE
Items most commonly reported as important in the do-
mains of pain, physical disability, and other symptoms of
OA were generally similar among Chinese, Malays, and In-
dians (with some exceptions). In contrast, items from the
domains of mental and social health were important for
a smaller proportion of subjects and showed more variability
across ethnic groups (see Table III).
Items differing in importance among various ethnic groups
(based on our a priori criteria of a 30% or more difference in
prevalence among three ethnic groups) were as follows:
Pain: More Malay or Indian than Chinese subjects indicat-
ed that pain when going up stairs and sitting down for
a long period were important for them.
Physical disability: More Chinese subjects reported difﬁ-
culty when squatting down and walking after a period of
inactivity compared with Malay subjects. Over one-third
Chinese subjects reported difﬁculty when rising from
squatting for a long period as important, while no Indian
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Important domains among knee OA subjects in Singapore
Domains n (%) [95% CI]
Chinese (nZ 20) Malay (nZ 10) Indian (nZ 11) Total (nZ 41)
Pain 20(100) [100, 100] 10(100) [100, 100] 11(100) [100, 100] 41(100)
Physical disability 20(100) [100, 100] 10(100) [100, 100] 11(100) [100, 100] 41(100)
Other symptoms of OA 20(100) [100, 100] 10(100) [100, 100] 9(82) [59, 100] 39(95)
Mental health 15(75) [56, 94] 8(80) [55, 100] 11(100) [100, 100] 34(83)
Social health 5(25) [6, 44] 8(80) [55, 100] 4(36) [8, 64] 17(41)subjects reported this problem. In contrast, more Malays,
relative to Chinese or Indians, were concerned about dif-
ﬁculty when walking. More Indians reported difﬁculty
when sitting for a long period and sitting on the ground
as important compared with Chinese. For example, ‘‘I
cannot sit on the floor anymore. At the temple, (I) can
only sit on the steps with a cushion on the floor . my
knees cannot take it if . I sit on the floor.’’ ‘‘. I cannot
sit in one position for too long, even seated like this now.’’
Other symptoms of OA: More Chinese and Malay sub-
jects indicated clicking when moving knees was important
than did Indian subjects. More Chinese than Malays were
concerned about limping. In contrast, more Malays than
Chinese or Indians were concerned about swelling and
cracking when moving knees. More Indian subjects
reported stiffness as important than Chinese or Malay
subjects did.
Mental health: More Indian subjects were concerned
about mental health items such as sadness and anxiety/
worry than subjects from the other two ethnic groups.
Social health: Compared with Chinese and Indian sub-
jects, more Malay subjects considered impact on religious
activities as important to them. For instance, ‘‘Previously I
went to the mosque twice a week but now only once
a week because of the pain.’’
MAPPING OF ITEMS AND DOMAINS TO OA-SPECIFIC
INSTRUMENTS
As shown in Table III, of 74 items of importance, 14 map-
ped to the WOMAC from the pain (nZ 5), physical disability
(nZ 8), and stiffness (nZ 1) domains. Twenty-one items
mapped to the KOOS from the pain (nZ 6), physical disabil-
ity (nZ 10), stiffness (nZ 1), and symptoms (nZ 4) do-
mains, and 12 items mapped to the LAI from the pain
(nZ 5) and physical disability (nZ 7) domains. Of note, all
11 items in the LAI were reported as important by subjects,
while 10 (of 24) WOMAC items and 21 (of 42) KOOS items
were not reported as important. In the physical disability do-
main, most of the items included in the three instruments
were important across all three ethnic groups. In contrast,
in the pain domain, items from the KOOS and WOMAC
were important across all three ethnic groups (e.g., pain
when walking, going upstairs and downstairs), while items
from the LAI were important more frequently among Malay
than Chinese or Indian participants (e.g., pain when walking
or standing for a long period). In the other symptoms of OA
domain, most of the items were included in the KOOS and
were important across three ethnic groups.
Discussion
In this focus group study of Asian subjects with knee OA,
we identiﬁed ﬁve HRQoL domains and a variety of itemswithin each domain which were important in Chinese, Malay,
and Indian subjects, representing three major ethnic groups
worldwide. We also identiﬁed similarities and differences
among theseethnicgroups in the importanceof someof these
domains and items, and mapped these items to selected,
commonly used OA-speciﬁc HRQoL instruments. To the
best of our knowledge, this is the ﬁrst such study in patients
with knee OA from these three ethnic groups, who together
represent over 38%of theglobal population30. Theseﬁndings
are important and have potential implications for clinical prac-
tice and research. First, they conﬁrm that OA affects at least
some subjects from these ethnic groups in a way similar to
that seen in other socio-cultural contexts10. Second, they
support the use of existing HRQoL instruments (e.g., the
WOMAC, KOOS, LAI) which assess pain, physical function,
and other symptoms of OA in measuring HRQoL in OA pa-
tients from these ethnic groups. This provides a basis for
the cross-cultural adaptation of these instruments for use
among such patients aswell as the application of such instru-
ments in clinical trials enrolling such patients. Third, they
broaden theexisting knowledgeofHRQoL in kneeOAbypro-
viding in-depth information which may not be revealed using
quantitative methodologies alone. For example, it has been
suggested that there are redundant items in the WOMAC,
where separate items address pain and physical disability
arising from the same action (e.g., pain whenwalking and dif-
ﬁcultywhenwalking)31. However, thismaynot necessarily be
the case, as the subjects in this study expressed that limita-
tions in some activities might be due to varying reasons
such as stiffness, pain, or the combination of both.
The demonstration that most identiﬁed domains of HRQoL
were important among all ethnic groups studied has several
important implications. A recent qualitative systematic litera-
ture review from our group10 showed that several domains of
HRQoL were important for OA patients in some Western so-
cio-cultural contexts. The ﬁndings of this study extend this
observation by showing that similar domains are important
in an Asian socio-cultural context, where three major ethnic
groups are represented. While the domains of pain, physical
disability, other symptoms of OA, andmental health were im-
portant for the majority of patients, the domain of social
health was more important for Malay than Chinese or Indian
subjects. This may be accounted for by the observation by
Abraido-Lanza that the level of social impact of arthritis
may vary among ethnic groups because the value assigned
to each social role varies among different ethnic groups9. Al-
ternatively, these differences may be related to signiﬁcant
differences in socio-demographic status among the study
participants (see Table I).
Within each domain, the presence of some items of com-
mon importance among all three ethnic groups, and of other
items differing in importance among these same groups is
of interest. The use of items of common importance could
allow the comparison of the HRQoL of subjects with knee
OA across these three ethnic groups, while the use of items
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Important items within each domain among knee OA subjects in Singapore
Items n (%)* [95% CI]y Items included in OA-speciﬁc instrumentsz
Chinese
(nZ 20)
Malay
(nZ 10)
Indian
(nZ 11)
Total
(nZ 41)
WOMAC KOOS LAI
Domain: Pain (nZ 21)
Relief of pain 15(75) 8(80) 9(82) 32(78)
Pain when walking 7(35) 6(60) 5(45) 18(44) C C
Pain when going up stairs 4(20) [2, 38] 6(60) [30, 90] 7(64) [36, 92] 17(41) C C
Pain when going down stairs 6(30) 3(30) 3(27) 12(29) C C
Pain when standing for a long period 6(30) 4(40) 2(18) 12(29) C
Pain when walking for a long period 5(25) 4(40) 2(18) 11(27) C
Pain when sitting down for a long period 0(0) [0, 0] 5(50) [19, 81] 5(45) [16, 74] 10(24)
Pain when carrying heavy things 2(10) 2(20) 4(36) 8(20)
Night pain 5(25) 1(10) 1(9) 7(17) C C C
Pain when rising from sitting or
squatting for a long period
3(15) 2(20) 1(9) 6(15) C
Pain when squatting down 1(5) 2(20) 2(18) 5(12)
Pain when getting off a bus 2(10) 1(10) 0(0) 3(7)
Pain when walking on uneven ground 3(15) 0(0) 0(0) 3(7)
Pain when walking too fast 2(10) 0(0) 0(0) 2(5)
Pain when getting on a bus 1(5) 0(0) 1(9) 2(5)
Pain when doing exercises 1(5) 1(10) 0(0) 2(5)
Pain when standing up immediately
after getting up in the morning
1(5) 1(10) 0(0) 2(5)
Pain when walking immediately
after sitting for a long period
1(5) 0(0) 0(0) 1(2)
Pain when bending 0(0) 0(0) 1(9) 1(2) C
Pain when kneeling 0(0) 0(0) 1(9) 1(2)
Pain when lying down 0(0) 0(0) 1(9) 1(2) C C
Domain: Physical disability (nZ 26)
Going down stairs 11(55) 4(40) 7(64) 22(54) C C C
Squatting down 13(65) [44, 86] 3(30) [2, 58] 5(45) [16, 74] 21(51) C C
Going up stairs 8(40) 6(60) 6(55) 20(49) C C C
Rising from a low chair 10(50) 5(50) 5(45) 20(49) C C
Bending 6(30) 4(40) 5(45) 15(37) C
Walking 3(15) [0, 31] 7(70) [42, 98] 4(36) [8, 64] 14(34) C C C
Standing for a long period 6(30) 3(30) 5(45) 14(34)
Getting off a bus/taxi 7(35) 2(20) 5(45) 14(34) C C
Getting on a bus/taxi 5(25) 4(40) 4(36) 13(32) C C
Carrying heavy things 6(30) 3(30) 3(27) 12(29)
Walking for a long period 3(15) 4(40) 4(36) 11(27)
Rising from squatting for a long period 7(35) [14, 56] 1(10) [0, 29] 0(0) [0, 0] 8(20)
Walking after a period of inactivity 6(30) [10, 50] 0(0) [0, 0] 2(18) [0, 41] 8(20)
Need walking aids 3(15) 2(20) 2(18) 7(17) C
Housekeeping activities 2(10) 2(20) 2(18) 6(15) C C
Traveling 4(20) 0(0) 1(9) 5(12)
Kneeling down 1(5) 1(10) 3(27) 5(12) C
Sitting for a long period 0(0) [0, 0] 1(10) [0, 29] 4(36) [8, 64] 5(12)
Sitting on the ground 0(0) [0, 0] 1(10) [0, 29] 4(36) [8, 64] 5(12)
Doing exercises 4(20) 0(0) 0(0) 4(10)
Walking on uneven ground 3(15) 0(0) 0(0) 3(7) C
Limitation of mobility 2(10) 0(0) 1(9) 3(7)
Catching up with others when walking 2(10) 0(0) 0(0) 2(5)
Walking too fast 1(5) 0(0) 0(0) 1(2)
Taking off socks 1(5) 0(0) 0(0) 1(2) C C
Standing on a moving bus 0(0) 0(0) 1(9) 1(2)
Domain: Other symptoms of OA (nZ 8)
Clicking when moving knees 15(75) [56, 94] 9(90) [71, 100] 3(27) [1, 53] 27(66) C
Limping 12(60) [39, 81] 2(20) [0, 45] 5(45) [16, 74] 19(46)
Swelling 7(35) [14, 56] 8(80) [55, 100] 4(36) [8, 64] 19(46) C
Cramps 11(55) 4(40) 3(27) 18(44)
Stiffness 3(15) [0, 31] 2(20) [0, 45] 7(64) [36, 92] 12(29) C C C
Deformity 4(20) 1(10) 2(18) 7(17)
Cracking when moving knees 0(0) 3(30) 0(0) 3(7) C
Hang up when moving knees 0(0) 1(10) 0(0) 1(2) C
Domain: Mental health (nZ 14)
Sad 1(5) [0, 15] 2(20) [0, 45] 6(55) [26, 84] 9(22)
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Items n (%)* [95% CI]y Items included in OA-speciﬁc instrumentsz
Chinese
(nZ 20)
Malay
(nZ 10)
Indian
(nZ 11)
Total
(nZ 41)
WOMAC KOOS LAI
Afraid of stairs 4(20) 2(20) 2(18) 8(20)
Fear of falling 2(10) 2(20) 4(36) 8(20)
Hopeless 3(15) 2(20) 2(18) 7(17)
Anxious/worried 1(5) [0, 15] 0(0) [0, 0] 5(45) [16, 74] 6(15)
Depressed 2(10) 1(10) 2(18) 5(12)
Dependent 1(5) 1(10) 3(27) 5(12)
Sleepless 1(5) 1(10) 2(18) 4(10)
Irritable 2(10) 1(10) 0(0) 3(7)
Disturbed 0(0) 0(0) 3(27) 3(7)
Frustrated 0(0) 1(10) 1(9) 2(5)
Lack of self-conﬁdence 0(0) 0(0) 2(18) 2(5)
Reduced concentration 1(5) 0(0) 0(0) 1(2)
Impact on thinking 0(0) 1(10) 0(0) 1(2)
Domain: Social health (nZ 5)
Impact on religious activities 0(0) [0, 0] 6(60) [30, 90] 3(27) [1, 53] 9(22)
Impact on work 1(5) 3(30) 2(18) 6(15)
Impact on relations with friends 2(10) 0(0) 1(9) 3(7)
Complaints from spouse 1(5) 2(20) 0(0) 3(7)
Complaints from family 2(10) 0(0) 0(0) 2(5)
*Items within each domain are ranked by frequency of occurrence among all subjects.
yOnly the 95% CIs of those items with 30% or more differences among ethnic groups are listed.
zThe numbers of items from these instruments not reported by the participants as important are as follows: WOMAC (nZ 10, from the fol-
lowing WOMAC domains: pain (nZ 1), physical functioning (nZ 8), and stiffness (nZ 1)) and KOOS (nZ 21, from the following KOOS do-
mains: pain (nZ 6), physical functioning (nZ 10), stiffness (nZ 1), and symptoms (nZ 4)). All items in the LAI were reported as important by
participants in this study.of differing importance could improve the sensitivity and
comprehensiveness of HRQoL measurement within the
ethnic group where these items are important. However,
as only a few items of differing importance were identiﬁed
within each domain, these differences could represent ei-
ther chance variation or real ethnic differences. It is likely
that at least some of these observations represent real eth-
nic differences. For example, Indian subjects often sit on the
ground to pray in a temple for a period of time. However, it
was difﬁcult for subjects with knee OA to perform this activ-
ity, and they had to sit in a chair to pray instead. As a result,
they more often reported difﬁculty when sitting on the
ground for a long time as important. This may also have im-
pacted their mental health because praying can be an im-
portant component in their daily lives as reﬂected by the
fact that several Indian subjects also reported concerns
about the impact of knee OA on religious activities. Similarly,
the majority of Malay subjects (who also kneel to pray) also
reported the impact of knee OA on religious activities as im-
portant, although only one of them indicated difﬁculty in
praying due to physical disability.
Among selected commonly used OA-speciﬁc HRQoL in-
struments, the KOOS, WOMAC, and LAI cover three (pain,
physical disability, and other symptoms of OA) of the ﬁve do-
mains identiﬁed in this study. The KOOSencompassesmore
items identiﬁed as important across all three ethnic groups in
this study than the WOMAC or LAI does. This is not surpris-
ing, given that the KOOS incorporates the WOMAC and has
the highest number of items among the three instruments,
and thus also is the longest of the three instruments.
We recognize several limitations of this study. First, al-
though we had planned focus groups based on gender, eth-
nicity, and language spoken32 and were generally
successful in implementing this plan, we were unable to re-
cruit enough subjects for separate Malay and Indian malegroups despite extensive efforts. This may have inﬂuenced
the interaction (and thus the results obtained) in this group.
Second, we did not control for certain characteristics (e.g.,
age and severity of OA, hospital vs community based
care) which would increase homogeneity within each group,
because this would have necessitated conducting an un-
manageably large number of focus groups. Third, we empir-
ically selected a clinically important difference of 30% as
a cutoff point to differentiate the importance of an item be-
tween ethnic groups. However, this reﬂects a pragmatic
compromise between avoiding identiﬁcation of false posi-
tives and constraints imposed by relatively small number
of subjects studied in qualitative research involving focus
groups, and should therefore be regarded as exploratory.
Notably, some items less frequently reported as important
may still be relevant as they may reﬂect the experience of
subjects under certain circumstances17.
In conclusion, we identiﬁed ﬁve HRQoL domains and a va-
riety of items within each domain which were important in
Chinese, Malay, and Indian subjects, representing three ma-
jor ethnic groups worldwide. We also identiﬁed similarities
and differences among these ethnic groups in the impor-
tance of some of these domains and items. These results
conﬁrm that the impact of kneeOA on HRQoL is broadly sim-
ilar in both Asian and Western socio-cultural contexts, sup-
port the use of currently available HRQoL instruments in
these socio-cultural contexts, and provide an additional in-
depth picture of the impact of kneeOA onHRQoL of patients.
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